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FALI experiments were performed at the third instar in an otherwise wild-type background. In this experiment, the reduction in EPSP amplitude is nearly as great NMJ in either syt I rescue larvae (syt I null mutation overexpressing UAS-syt I4C in neurons using elav C155 -as that observed in rescue animals. EPSP amplitudes plateau at 10% of wild-type (a 90% reduction) in 0.5 GAL4) or larvae overexpressing syt I in neurons in a wild-type background (Experimental Procedures). IllumM calcium compared to rescue animals where EPSPs are nearly abolished. These data indicate that a small mination with a standard mercury lamp rapidly reduced evoked transmission in the syt I rescue animals (Figures amount of wild-type Syt I remains functional at the synapse in these animals. However, since the reduction in 2A and 2B). This effect is due to a change in presynaptic release since we do not observe a parallel change in EPSP amplitude closely approximates the data acquired from rescue animals, these data indicate that this apquantal size or input resistance that can account for the change in EPSP amplitude ( Figures 2A2 and 2B ). EPSP proach may be broadly applicable to any system in which protein overexpression can be achieved, even amplitudes were reduced to near zero amplitude in 1 min in 0.5 mM calcium ( Figure 2B1 ). Raising extracellular when a rescue experiment is not possible. However, as with experiments attempting overexpression of a domicalcium to 1.0 mM, however, reveals a residual evoked release ‫%02ف(‬ of pre-FALI amplitude; Figures 2B1 and nant-negative protein, the effectiveness of this approach will depend upon the protein being studied. 3A1). Analysis of EPSP rise time, half-width, and onset following the stimulus artifact demonstrates that residWestern blot analysis demonstrates that we achieve a 4-fold overexpression of Syt I in these experiments. We ual evoked release is synchronous following Syt I FlAsH-FALI ( Figure 2A1 and data not shown) We next demonstrate that the decrease in EPSP amthan 3 min. After FALI illumination for up to 10 min, we plitude is proportional to the length of illumination (Figfixed and stained the synapse using Syt I antibodies. ure 3C). Syt I FALI was performed using 5 s or 10 s of Syt I immunoreactivity is still present at the NMJ at wildillumination. There is a 51% reduction in EPSP amplitude type levels ( Figure 2C1 ). We have also performed FALI after 5 s while illumination for 10 s produced a signifion whole animal fillets (lacking CNS) using 10 min of cantly greater 66% reduction in EPSP amplitude (p Ͻ illumination. Following this protocol, we do not see any 0.001; Figure 3C ). In each experiment, the EPSP amplievidence of protein degradation by Western ( Figure 2C2) . tudes remain at constant amplitude immediately following the cessation of illumination, and EPSP amplitudes are stable for an additional 10 min. These data argue FlAsH-FALI of Syt I Is Specific that the attenuation of EPSP amplitude is directly related We have explored the specificity of Syt I inactivation to FlAsH-FALI protein inactivation. using our FlAsH-FALI technique. We first examined the As a further test of FALI specificity, we compared kinetics of the change in EPSP amplitude during concalcium cooperativity prior to and following Syt I FlAsHstant illumination (Figures 3A and 3B) . In 0.5 mM extra-FALI. We observe that cooperativity is decreased followcellular calcium, we observe a rapid decrease in EPSP ing Syt I FlAsH-FALI, consistent with previous genetic amplitude that nearly abolishes transmitter release in data ( Figure 4A) (Littleton et al., 1994) . Furthermore, the 30 s with a large number of failures observed ( Figure  change in cooperativity is dependent on the length of  3A) . In 1.0 mM calcium, we observe a similar decay rate, but EPSP amplitudes plateau at ‫%02ف‬ pre-FALI illumination ( Figure 4A ). While these data argue for the specificity of FlAsH-FALI, it has also been reported that we predict that the decrease in evoked release will occur abruptly and completely when FALI is performed in the mutations in syntaxin and n-synaptobrevin can cause a decrease in the cooperativity of release when eliminated absence of stimulation. However, if Syt I is not involved in the fusion of docked vesicles, we should observe a genetically (Stewart et al., 2000) . Therefore, we have also examined hypertonic release prior to and immediately gradual decrease in EPSP amplitude as the pool of docked vesicles is depleted following FALI and the refollowing FALI. Hypertonic release has been demonstrated to require Syntaxin, n-Synaptobrevin, and Duncsumption of stimulation. In this experiment, illumination was given for 1 min in the absence of stimulation. We 13 but does not require Syt I measuring mEPSP amplitude and muscle input resistance ( Figures 6B and 6C) . These data contrast previous If Syt I is required for the fusion of docked vesicles, It has been reported that a change in calcium cooperalevel of Syt I inactivation using FlAsH-FALI. In FALI extivity is associated with mutations in Syt I in Drosophila periments on the syt I null rescue animals in 1 mM cal- . Most recently, it has been demoncium, we observe that EPSP amplitudes drop to a strated that disruption of the C2B domain reduces the plateau following 1 min of illumination ( Figure 3A1 ). Imcalcium dependency of release (Littleton et al., 1993), portantly, continued illumination for up to 10 min does while disruption of the C2A domain does not (Robinson not cause any further reduction in EPSP amplitude (Figet al., 2002 ). Here we demonstrate that acute disruption ure 3A and data not shown). FlAsH binds the tetracysof Syt I causes a reduction in the calcium dependence teine motif with a dissociation constant of 10 Ϫ11 M of release (Figure 4) . Taking into account these recent (Gaietta et al., 2002) . In this experiment, every Syt I genetic studies at the third instar synapse, one possible molecule has a tetracysteine motif (null rescue) and, explanation of our data is that we are only disrupting therefore, we suspect that a 45 min incubation in the the activity of the C2B domain, which is adjacent to our ability to dissect synaptic circuitry in the central nervous system of Drosophila and other organisms. Currently,
